Tachykinin release from rat spinal cord in vitro and in vivo in response to various stimuli.
The aim of the present study was to establish an experimental model, previously used in cat, for studying tachykinin release from the rat spinal cord in vivo and to compare the results with those obtained in vitro. Stimulation with pulses of 40 mM potassium or 10 microM capsaicin in the spinal cord superfusion fluid increased the release of substance P (SP)- and neurokinin A (NKA)-like immunoreactivity (LI) both in vivo and in vitro. The amounts of SP-LI and NKA-LI released by potassium in vitro were 1.02 +/- 0.12 and 1.17 +/- 0.22 fmol/mg tissue, respectively. Also the ratio between the amounts released by two consecutive potassium stimulations were similar for SP-LI and NKA-LI. Reversed-phase high performance liquid chromatography of the NKA-LI released in vitro by potassium or capsaicin revealed a major immunoreactive component coeluting with synthetic NKA. Despite the use of highly sensitive radioimmunoassays, basal release of SP-LI and NKA-LI was found only in 9 of 31 in vivo experiments. In these, peripheral electrical stimulation of the sciatic nerves (50 Hz, 50 V and 0.05 ms or 10 Hz, 10 V and 5 ms) induced an increase of the SP-LI and NKA-LI levels in the superfusates. This increase persisted for more than 40 min after a 2 min stimulation. In most experiments, however, no SP-LI or NKA-LI could be detected in the superfusates, neither at basal conditions nor following electrical nerve stimulation. Similarly, no release of SP-LI could be detected in response to various noxious mechanical, thermal or chemical stimuli applied to the skin. The present results demonstrate that the superfused rat spinal cord may be used to study in vivo release of tachykinins in response to intense chemical stimulation of the entire spinal cord. However, the method seems to be less suitable for studies of tachykinin release in response to electrical activation engaging only a few spinal segments or in response to natural noxious stimuli. The results obtained in vitro suggest that SP and NKA are released in equimolar amounts from the spinal cord upon stimulation with potassium.